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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.  C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topograhic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  in¬ 
tended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) ,  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  con¬ 
dition,  and  the  downstream  damage  potential.  _ 
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'Based  on  a  visual  inspection,  operational  history,  and 
available  engineering  data,  the  dam  is  considered  to  be  in 
fair  condition.  Structural  deficiencies  noted  during  the 
inspection  include  an  inoperable  drawdown  mechanism,  seepage 
and  ponded  conditions  at  the  downstream  toe,  dense  over¬ 
growth  (bushes,  weeds,  small  trees)  on  the  downstream  slope, 
and  minor  concrete  deterioration  in  the  spillway. 

The  size  classification  of  the  facility  is  intermediate  and 
its  hazard  classification  is  considered  to  be  significant. 

In  accordance  with  recommended  guidelines,  the  Spillway 
Design  Flood  (SDF)  for  this  facility  is  1/2  the  Probable 
Maximum  Flood  (PMF) .  Results  of  the  hydrologic  and  hydraulic 
analysis  indicate  that  the  facility  cam  accommodate  approxi¬ 
mately  32  percent  of  the  PMF  amd/or  64  percent  of  the  SDF 
(1/2  PMF).  Thus,  the  spillway  system  is  considered  inade¬ 
quate,  but  not  seriously  inadequate.  It  is,  therefore, 
recommended  that  the  owner:  \ 

a.  Have  the  facility  studied  by  a  registered  pro¬ 
fessional  engineer  experienced  in  the  hydraulics  and  hydro¬ 
logy  of  dauns  and  take  the  necessary  remedial  measures  to 
make  the  spillway  system  hydraulically  adequate. 

b.  Clear  the  dense  overgrowth  from  the  downstream 
slope,  particularly  near  the  toe,  to  enable  expedient  inspection 
and  evaluation  of  the  toe  area. 
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c.  Take  remedial  measures  to  drain  the  ponded  water 
along  the  downstream  toe  and  install  a  weir  or  weirs  under 
the  direction  of  a  registered  professional  engineer,  ex¬ 
perienced  in  the  design  of  earth  dams,  to  measure  and  eval¬ 
uate  the  seepage  conditions. 

d.  Have  the  drawdown  mechanism  inspected  to  assess 
the  condition  of  the  slide  gate  and  control  rod  and  take 
remedial  measures  to  restore  the  operability  of  the  system. 

e.  Develop  a  formal  manual  of  operation  and  main¬ 
tenance  to  insure  the  proper  care  and  utilization  of  the 
facility.  Included  in  the  manual  should  be  provisions  for 
removing  the  fish  screen  from  the  spillway  crest  and  secur¬ 
ing  or  removing  the  temporary  docks  at  the  entrance  to  the 
spillway  during  periods  of  large  flow. 

f.  Develop  an  emergency  warning  system  to  notify 
downstream  inhabitants  in  the  event  emergency  conditions 
develop.  Included  in  the  plan  should  be  provisions  for 
around-the-clock  surveillance  during  periods  of  unusually 
heavy  precipitation. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
DEER  VALLEY  LAKE  DAM 
NDI#  PA-00230,  PENNDER#  56-76 

SECTION  1 

GENERAL  INFORMATION 


1. 0  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  program  of  inspection  of  dams  throughout  the 
United  States. 


1. 1  Purpose. 

The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 


1. 2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Deer  Valley  Lake  Dam  is  an 
earth  embankment  (with  concrete  corewall)  approximately  800 
feet  long  (including  spillway)  with  a  maximum  measured 
height  of  22  feet.  The  facility  is  equipped  with  a  drawdown 
mechanism  consisting  of  a  12-inch  diameter  pipe  (material 
unknown)  with  a  slide  gate  mounted  on  the  inlet  that  is 
operated  from  the  embankment  crest.  The  spillway  is  a 
concrete  chute  with  an  ogee-like  crest  located  at  the  right 
abutment.  A  covered  wooden  bridge  supported  by  steel  beams 
spans  the  spillway. 

b.  Location.  Deer  Valley  Lake  Dam  is  located  on  Cove 
Run  near  the  western  base  of  Mt.  Davis,  in  Elklick  Township, 
Somerset  County,  Pennsylvania.  The  dam  and  reservoir  are 
located  on  the  Markleton,  Pennsylvania,  U.S.G.S.  7.5  minute 
topographic  quadrangle  (see  Appendix  G) .  The  coordinates  of 
the  dam  are  N39»  47.7*  and  W79*  12.1'. 

c.  Size  Classification.  Intermediate  (22  feet  high, 
1,045  acre-feet  storage  capacity  at  top  of  dam). 

d.  Hazard  Classification.  Significant  (see  Section 
3. l.e) . 

e.  Owner.  Y.M.C.A.  of  Pittsburgh 

304  Wood  Street 

Pittsburgh,  Pennsylvania  15223 


f.  Purpose .  Recreation. 


g.  Historical  Data.  According  to  correspondence  and 
review  reports  in  PennOER  files,  construction  of  the  dam 
began  in  1931  when  a  concrete  wall  570  feet  long  was  placed, 
without  permit,  across  the  valley  by  Curtis  H.  Springer  of 
Somerset,  Pennsylvania.  Ownership  of  the  partially  con¬ 
structed  facility  was  then  purchased  by  Colon  B.  Harris 
(trading  as  Deer  Valley)  of  Meyersdale,  Pennsylvania,  in 
1938  and  then  to  Messrs.  William  R.  Getty  and  J.  M.  Hostetler 
(trading  as  Deer  Valley,  Inc.)  in  about  1948.  In  August 
1950,  Deer  Valley,  Inc.,  made  application  for  construction 
of  the  existing  dam.  Plans  were  prepared  by  the  Neilan 
Engineers  of  Somerset,  Pennsylvania,  and  construction  was 
undertaken  in  October  1950.  An  extension  of  the  construction 
permit  was  requested  by  the  owner  in  November  1951.  A  state 
inspection  of  the  facility  in  May  1952  revealed  that  the 
embankment  was  being  constructed  with  1-1/2H:1V  slopes  and 
the  owner  was  informed  to  flatten  them  to  conform  to  the 
plans.  The  embankment  was,  however,  noted  to  be  well  com¬ 
pacted.  A  second  state  inspection  was  conducted  in  August 
1952,  during  which  it  was  noted  that  the  upstream  crest 
above  the  water  line  was  still  too  steep,  the  crest  width 
insufficient,  and  the  spillway  shape  rectangular  rather  than 
ogee-like.  The  owner,  at  this  time,  indicated  that  the 
facility  would  possibly  be  purchased  by  the  YMCA  of  Pitts¬ 
burgh. 

In  March  1953,  the  facility  was  purchased  by  the  YMCA 
who  proceeded  to  complete  the  construction  of  the  dam  and 
spillway,  final  construction  included  drawdown  of  the 
reservoir  for  cutting  and  removal  of  trees,  placement  of 
dumped  stone  riprap,  capping  of  the  spillway  crest  to  form 
an  ogee- like  section,  and  raising  the  crest  of  the  embank¬ 
ment  to  provide  maximum  spillway  capacity. 

The  facility  has  since  remained  an  integral  part  of  the 
YMCA,  Deer  Valley  Camp,  and  no  significant  modifications  to 
the  embankment  or  spillway  (other  than  covering  the  spillway 
bridge)  have  been  performed  since  its  completion. 


1.3  Pertinent  Data. 

a.  Drainage  Area  (square  miles) .  2.0 

b.  Discharge  at  Dam  Site.  Discharge  records  are  not 
available. 

c.  Elevation  (feet  above  mean  sea  level) ♦  The  following 
elevations  were  obtained  from  available  design  drawings  and 
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through  field  measurements  that  were  based  on  the  elevation 
of  the  spillway  crest  at  elevation  2651  feet. 


Top  of  Dam 

Maximum  Pool  Design 
Maximum  Pool  of  Record 
Spillway  Crest 
Normal  Pool 
Upstream  inlet  Invert 
Downstream  Outlet  Invert 
Streambed  at  Dam  Centerline 
Maximum  Tailwater 


2655.6  (design) 

2654.6  (field) 
Not  known 

Not  known 
2651 
2651 
2636 

2632.6 
2634 

Not  known 


d.  Reservoir  Length  (feet). 

Top  of  Dam  4200 

Normal  Pool  4000 


e.  Storage  (acre-feet) ♦ 

Top  of  Dam  1045 

Normal  Pool  600 

f .  Reservoir  Surface  (acres) ■ 


Top  of  Dam  127 

Normal  Pool  120 


g.  Dam. 


Type 

Length 

Height 


Zoned  earth. 

8 00  feet  (field 
measured;  including 
spillway) . 

22  feet  (maximum 
field  measured 
section;  embankment 
crest  to  outlet  conduit 
downstream  invert) . 


Top  Width 


10  feet  (field 
measured) . 


Upstream  2-1/2H ; IV 
Downstream  2H:1V 
(both  elopes  locally 
steepen  above  normal 
pool) . 


Slopes 


Zoning 


Impervious  Core 


Cutoff 


h. 

i. 


Grout  Curtain 

Diversion  Canal 

and  Regulating Tunnels. 


Outlet  Works. 


Type 


Length 

Closure 


Plans  and  correspondence 
indicate  an  impervious 
core  and/or  core 
wall  flanked  by 
impervious  fill  on 
upstream  side  and 
pervious  fill  on 
downstream  side. 

Partial  concrete 
cutoff  wall  (570 
feet)  and  impervious 
section  indicated  on 
plans . 

Concrete  cutoff  wall 
with  core  trench 
extending  to  impervious 
material.  Core 
trench  has  8-foot 
wide  base. 

None.  • 


None . 


12-inch  diameter 
pipe  (material 
unknown)  encased  in 
concrete. 

95  feet;  inlet  to 
outlet. 

Slide  gate  protected 
by  trash  rack  on  up¬ 
stream  end.  Operated 
via  wheel  and  valve 
stem  system. 

Manual  operator 
located  on  foundation 
block  along  upstream 
side  of  dam  crest. 


Uncontrolled  concrete 
chute  with  ogee-like 
crest. 


Croat  elevation 


2651  feet 


Croat  loo*! tn 


37  foot. 


Upatrea*  Channel 


Qownatrean  Channel 


SmlSUflfl 


Riprap  lined  trape¬ 
zoidal  shaped  approach 
channel  approx  mate  l  y 
100  feet  in  length. 

11- foot  concrete 
lined  chute  dis¬ 
charging  into  rock 
lined  trapezoidal- 
shaped  channel. 

See  "Outlet  Conduit* 

shove. 


SECTION  2 
ENGINEERING  DATA 


2.1  Design. 

»•  Design  Data  Availability  and  Sources.  No  design 
data,  calculations,  or  reports  are  available  concerning  any 
aspect  of  this  facility.  Design  features,  presented  below, 
are  derived  from  information  and  correspondence  contained  in 
PennDER  files.  Included  in  the  files  are  design  drawings, 
dated  photographs,  and  state  inspection  memoranda  and 
reports. 

b.  Design  Features. 

1*  Embankment .  Details  of  the  design  features 

are  based  on  available  correspondence  and  the  field  inspec¬ 
tion.  The  actual  as-built  configuration  of  the  facility  is 
shown  on  Figure  1  (field  sketch).  Figures  2  through  5  are 
design  drawings  and  have  not  been  revised  to  show  as-built 
conditions. 

The  embankment  is,  in  essence,  a  zoned  earth  structure 
with  a  partial  concrete  core  wall.  The  upstream  slope  is 
2-l/2HtlV,  but  locally  steeper  above  normal  pool.  The 
upstream  face  is  protected  by  a  durable,  well-graded  riprap 
(see  Photograph  2).  The  downstream  slope  is  2H:lV  and  is 
also  locally  steeper  above  normal  pool  level.  The  crest 
width  is  10  feet. 

Available  design  data  and  correspondence  (Including 
photographs)  indicate  that  a  partial  concrete  corewall 
(built  in  1931)  was  extended  by  a  core  trench/ impervious 
core  designed  to  effect  a  cutoff.  Impervious  fill  was  then 
placed  upstream  of  the  cutoff  and  pervious  fill  placed 
downstream  of  the  cutoff.  The  fill  was  reported  to  be 
placed  in  6-inch  lifts  and  compacted  by  at  least  6  passes  of 
a  sheeps foot  roller  of  at  least  100  psi  contact  pressure. 

2.  App-;r * ^-ar.t  Structures. 

a)  Spillway.  The  spillway  is  a  concrete 
chute  structure  located  at  the  right  abutment.  The  crest 
consists  of  a  3 7- foot  long  ogee-like  we ir  approximately  4 
feet  in  height  and  6.S  feet  wide  at  its  base  (see  Photo¬ 
graphs  3  and  4).  There  reportedly  is  a  cutoff  wall  under 
the  weir  founded  in  impervious  material,  extending  about  9 
feet  into  the  right  abutment,  and  tied  into  the  original 
concrete  cutoff  wall  within  the  embankment.  The  spillway 
walls  are  concrete  sections  10  feet  high  with  a  maximum  base 
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width  of  5  feet  and  a  top  width  of  1.5  feet.  A  concrete 
apron  extends  about  11  feet  downstream  of  the  weir  and 
consists  of  a  12-inch  thick  concrete  slab  on  a  gravel 
filter.  The  downstream  end  of  the  slab  contains  a  cutoff 
wall  to  impervious  materials  and  is  provided  with  weep 
holes.  The  downstream  channel  is  riprap  lined  for  a  distance 
of  about  50  feet  beyond  the  concrete  apron. 

b)  Outlet  Works.  A  12-inch  diameter 
drawdown  pipe  (blowof f )  is  located  near  the  center  of  the 
dam  and  is  provided  with  a  slide  gate  and  trash  rack  at  its 
upstream  end.  The  pipe  (of  unknown  material)  is  reportedly 
encased  in  6-inches  of  concrete  with  two  cutoff  collars 
under  the  upstream  portion  of  the  embankment  (see  Figure  3) . 
Outflow  is  controlled  via  a  wheel,  stem,  and  valve  system 
(see  Photograph  6),  with  the  wheel  located  on  the  embankment 
crest. 

c.  Specific  Design  Data  and  Procedures.  No  specific 
design  data  are  available  for  any  aspects  of  the  facility. 


2.2  Construction  Records. 

Construction  data  is  limited  to  PennDER  memoranda 
compiled  during  construction  and  several  construction  photo¬ 
graphs.  Although  limited,  this  data  verifies  the  existence 
of  the  original  concrete  core  wall,  delineates  various 
construction  changes,  and  implies  that  the  embankment  mater¬ 
ials  were  well  compacted. 


2. 3  Operating  Records. 

No  records  of  operation  are  available. 


2.4  Other  Investigations. 

Other  than  one  PennDER  inspection  report,  dated  1963, 
no  records  of  other  investigations  are  available. 


2. 5  Evaluation. 

Engineering  data  are  limited  to  design  drawings  (not 
as-built),  PennDER  correspondence,  and  a  few  construction 
photographs.  No  formal  design  calculations  are  available; 
however,  the  available  data  are  considered  sufficient  to 
make  a  reasonable  Phase  I  assessment  of  the  facility. 
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SECTION  3 
VISUAL  INSPECTION 


3. 1  Observations. 

a.  General.  The  general  appearance  of  the  facility 
at  the  time  of  inspection  suggests  that  it  is  in  fair  condi¬ 
tion. 


b.  Embankment .  Observations  made  during  the  visual 
inspection  revealed  the  embankment  to  be  in  fair  condition. 
The  upstream  slope  is  protected  by  durable,  well-graded 
riprap  (see  Photographs  2  and  6) .  The  downstream  slope  is 
heavily  vegetated  with  high  grass,  weeds  and  small  shrubs 
and  appears  infrequently  maintained  (see  Photogragh  5) .  No 
seepage  was  observed  through  the  downstream  face;  however, 
seepage,  ponding,  and  swamp-like  conditions  occur  along  the 
downstream  toe  throughout  the  area  from  the  outlet  conduit 
to  within  100  feet  of  the  left  abutment  (see  Photographs  7 
and  8) .  No  other  deficiencies  were  observed. 

c.  Appurtenant  Structures. 

1.  Spillway.  The  spillway  structure  was  found 
to  be  in  good  condition  with  minor  deficiencies  that  in¬ 
cluded  scaling  of  the  ogee-like  weir  crest  (see  Photo¬ 
graph  4)  and  minor  cracking  and  spalling  of  the  wingwalls. 

A  2.3-foot  high  chain  link  fish  screen  obstructs  free  flow 
over  the  weir  crest;  however,  the  Camp  Director  stated  that 
the  screen  is  removed  under  high  flow  conditions.  In  addi¬ 
tion,  temporary  boat  docks  are  located  immediately  upstream 
of  the  spillway  approach  channel  entrance  which  could  cause 
spillway  blockage  during  major  flooding. 

2.  Outlet  Works.  The  only  visible  portions  of 
the  outlet  facilities  were the  slide  gate  control  mechanism 
(Photograph  6)  and  the  discharge  end  of  the  outlet  pipe 
(Photograph  7).  As  shown  in  Photograph  6,  the  valve  stem 
from  the  manual  control  wheel  is  severely  bowed  and  a 
support  visible  just  below  the  water  level  appeared  to  be 
disconnected.  The  gate  mechanism  has  not  been  operated  for 
several  years  and  may  be  inoperable. 

d.  Reservoir  Area.  The  reservoir  is  surrounded  by 
steep  slopes  that  are  primarily  heavily  forested  (see  Photo¬ 
graph  1) .  No  evidence  of  slope  distress  was  observed  in  the 
surrounding  area. 

e.  Downs tream  Area.  Discharge  from  the  spillway  of 
Deer  Valley  Lake  Dam  is  contained  by  a  broad-based,  steep, 
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boulder  strewn  valley  for  about  3  miles  below  the  dam  to  the 
confluence  of  Cove  Run  with  Glade  Run.  No  development  is 
located  in  this  reach.  Glade  Run  then  continues  to  the 
Casselman  River,  about  6  miles  from  the  confluence  with  Cove 
Run.  Glade  Run  passes  under  a  secondary  road  at  a  distance 
of  about  4.5  miles  from  Deer  Valley  Lake  Dam.  A  church  and 
residential  dwelling  are  located  along  the  north  valley 
slope  about  25  feet  above  the  streambed.  Large  discharges 
from  Deer  Valley  Lake  Dam  are  not  expected  to  affect  these 
structures.  Thus,  the  hazard  classification  is  considered 
to  be  significant  as  no  other  dwellings  are  located  along 
Cove  or  Glade  Runs  and  damage  from  failure  would  probably  be 
limited  to  the  highway  and  bridge  structures. 


3.2  Evaluation. 

The  overall  appearance  of  the  facility  indicates  it  to 
be  in  fair  condition.  Major  deficiencies  include  ponding 
and  seepage  at  the  downstream  toe  and  a  possibly  inoperable 
upstream  control  mechanism  on  the  drawdown  pipe. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4. 1  Normal  Operating  Procedures. 

Deer  Valley  Lake  Dam  is  a  self-regulating  facility  and 
there  are  no  formal  procedures  of  operation.  The  Camp 
Director,  a  full-time  resident  at  the  facility,  stated  that 
the  fish  screen  (see  Photographs  3  and  4)  is  removed  during 
high  flows;  but  the  outlet  pipe  has  not  been  operated  in 
recent  years. 


4 . 2  Maintenance  of  Dam. 

There  are  no  formal  maintenance  procedures  in  effect  at 
the  facility.  Some  cutting  of  brush  and  trees  was  performed 
prior  to  the  visit  of  the  inspection  team. 


4. 3  Maintenance  of  Operating  Facilities. 

There  are  no  formal  maintenance  procedures  in  effect 
for  the  spillway  system  or  drawdown  facility.  The  slide 
gate  on  the  drawdown  pipe  has  not  been  operated  for  years. 
The  observed  condition  of  the  gate  stem  (see  Photograph  6) 
indicates  that  it  may  be  inoperable. 


4. 4  Warning  System. 

No  formal  warning  system  is  in  effect.  The  Camp 
Director,  however,  is  a  full-time  resident  at  the  facility. 


4.5  Evaluation. 

No  formal  maintenance  and  operational  procedures  are 
associated  with  any  aspect  of  the  facility.  There  is  no 
formal  warning  system  for  the  notification  of  downstream 
inhabitants  in  the  event  of  an  emergency  condition;  however, 
the  Camp  Director  is  a  full-time  resident  at  the  facility. 


10 


SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5. 1  Design  Data. 

No  design  data,  calculations,  or  formal  reports  are 
available.  Available  data  is  limited  to  design  drawings  and 
correspondence  contained  in  PennDER  files. 


5.2  Experience  Data. 

No  records  of  spillway  discharge  are  available.  The 
present  Camp  Director  indicated  that  the  flood  of  June  1972 
was  passed  without  incident  and  that  the  fish  screen  was 
removed  to  provide  unobstructed  flow  through  the  spillway. 


5. 3  Visual  Observations. 

On  the  date  of  inspection,  no  conditions  were  observed 
that  would  indicate  the  spillway  would  not  perform  adequately 
during  a  flood  event  within  the  limits  of  its  design  capac¬ 
ity. 


5. 4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  the 
procedures  and  guidelines  established  by  the  U.  S.  Army, 
Corps  of  Engineers,  Baltimore  District,  for  Phase  I  hydro- 
logic  and  hydraulic  evaluations.  The  analysis  has  been 
performed  utilizing  a  modified  version  of  the  HEC-1  program 
developed  by  the  U.  S.  Army,  Corps  of  Engineers,  Hydrologic 
Engineering  Center,  Davis,  California.  Analytical  capabil¬ 
ities  of  the  program  are  briefly  outlined  in  the  preface 
contained  in  Appendix  C. 


5. 5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF) .  In  accordance  with 
the  procedures  and  guidelines  contained  in  the  National 
Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I  Invest¬ 
igations,  the  Spillway  Design  Flood  (SDF)  for  Deer  Valley 
Lake  Dam  ranges  between  the  1/2  PMF  (Probable  Maximum  Flood) 
and  the  PMF.  This  classification  is  based  on  the  relative 
size  of  the  dam  (intermediate) ,  and  the  potential  hazard  of 
dam  failure  to  downstream  developments  (significant) .  Since 
the  dam  is  on  the  low  side  of  the  intermediate  size  range, 
the  SDF  for  this  facility  is  considered  to  be  the  1/2  PMF. 


b.  Results  of  Analysis.  Deer  Valley  Lake  Dam  was 
evaluated  under  normal  operating  conditions.  That  is,  the 
reservoir  was  initially  at  its  normal  pool  or  spillway 
elevation  of  about  2651.0  feet,  with  the  low-level  outlet 
conduit  closed.  The  spillway  is  a  concrete  and  riprap  lined 
channel  with  discharge  controlled  by  a  free  overfall,  con¬ 
crete,  ogee- like  weir  structure.  A  covered  bridge  structure 
spans  the  length  of  the  weir  crest,  and  consequently,  con¬ 
stricts  flow  corresponding  to  higher  reservoir  levels. 

Also,  a  2.3-foot  high  chain  link  fish  screen  is  located  atop 
the  weir.  It  was  assumed  that  the  screen  would  either  be 
removed  or  would  fail  prior  to  the  inflow  of  the  flood 
peaks.  All  pertinent  engineering  calculations  relative  to 
the  evaluation  of  this  facility  are  provided  in  Appendix  C. 

Overtopping  analysis  (using  the  modified  HEC-1  Computer 
Program)  indicated  that  the  discharge/storage  capacity  of 
Deer  Valley  Lake  Dam  could  accommodate  only  about  32  percent 
of  the  PMF  (or  about  64  percent  of  the  SDF)  prior  to  over¬ 
topping  of  the  embankment  (Appendix  C,  Summary  Input/Output 
Sheets,  Sheet  D) .  The  peak  1/2  PMF  (SDF)  inflow  of  approxi¬ 
mately  2500  cfs  was  greatly  attenuated  by  the  discharge/stor¬ 
age  capabilities  of  the  dam  and  reservoir  such  that  the 
resulting  peak  1/2  PMF  outflow  was  about  1760  cfs  (Summary 
Input/Output  Sheets,  Sheets  B  and  C) .  Under  the  1/2  PMF, 
the  embankment  was  overtopped  for  about  5 . 8  hours ,  with  a 
maximum  depth  of  inundation  of  about  0.9  feet  above  the  low 
top  of  dam  elevation  of  2654.6  feet  (Summary  Input/Output 
Sheets,  Sheet  D) . 

If  the  embankment  crest  was  regraded  and  made  level 
with  the  top  of  wingwall  elevation  of  about  2655.6  feet,  the 
facility  could  still  accommodate  only  about  40  percent  of 
the  PMF  (or  about  80  percent  of  the  SDF)  prior  to  embankment 
overtopping  (as  inferred  from  the  detailed  HEC-1  output) . 


5. 6  Spillway  Adequacy. 

Although  Deer  Valley  Lake  Dam  cannot  accommodate  its 
SDF  (the  1/2  PMF) ,  the  possible  downstream  consequences  of 
embankment  failure  due  to  overtopping  were  not  evaluated. 
Breaching  analysis  of  the  dam  was  not  performed  in  accord¬ 
ance  with  ETL-1110-2-234 ,  due  to  the  significant  downstream 
hazard  classification.  Since  Deer  Valley  Lake  Dam  cannot 
handle  a  1/2  PMF-size  flood,  its  spillway  is  considered  to 
be  inadequate,  but  not  seriously  inadequate. 


12 


SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6.1  Visual  Observations . 

a.  Embankment .  The  conditions  observed  at  the  time 
of  the  inspection  indicate  the  embankment  is  in  fair  con¬ 
dition.  Lack  of  regular  maintenance  has  resulted  in  a  dense 
overgrowth  of  weeds  and  brush  along  the  downstream  slope 
which  hinders  inspection  and  visual  evaluation. 

Seepage  and  ponding  is  evident  at  the  toe  of  the  embank¬ 
ment  from  the  outlet  conduit  to  about  100  feet  from  the  left 
abutment.  The  amount  of  the  seepage  could  not  be  ascer¬ 
tained  with  any  certainty  because  of  the  dense  vegetation 
and  ponding;  however,  no  seepage  was  observed  through  the 
face  of  the  dam. 

b.  Appurtenant  Structures. 

1.  Spillway.  The  spillway  is  in  good  condition 
and  appears  to  be  structurally  stable.  Minor  deficiencies 
include  scaling  of  the  ogee-like  crest  section  and  some 
spalling  of  the  concrete  wingwalls. 

2.  Outlet  Works.  The  slide  gate  on  the  outlet 
conduit  has  not  been  operated  for  years.  Inspection  of  the 
manual  operator  at  the  crest  suggests  that  it  may,  in  fact, 
be  inoperable. 


6. 2  Design  and  Construction  Techniques. 

No  data  are  available  relative  to  the  design  of  the 
facility.  Detailed  construction  data  are  not  available; 
however,  inspection  memoranda  and  photographs  contained  in 
PennDER  files  imply  that  the  embankment  was  reasonably  well 
constructed. 


6. 3  Past  Performance. 

Discussion  with  the  Camp  Director  indicated  that  the 
hydraulic  performance  of  the  facility  has  been  adequate. 
PennDER  records  indicate  that  leakage  was  observed  near  the 
downstream  toe  (about  400  feet  from  the  left  abutment)  in 
1952  and  seepage  was  also  noted  around  the  discharge  pipe 
near  dam  center  in  1960.  There  are  no  records  confirming 
studies  on  remedial  action  taken  to  assess  or  alleviate 
either  condition. 
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Observations  made  during  the  visual  inspection  indicate 
that  the  seepage  persists  and  has  caused  ponding  at  the 
downstream  toe. 


6. 4  Seismic  Stability 

The  dam  is  located  within  Seismic  Zone  No.  1  and  may  be 
subject  to  minor  earthquake  induced  dynamic  forces.  It  is 
believed  that  the  static  stability  of  the  embankment  is 
sufficient  to  withstand  such  forces  although  no  calculations 
or  investigations  were  performed  to  confirm  this  opinion. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7. 1  Dam  Assessment. 

a.  Safety.  Visual  observations  indicate  the  struc¬ 
ture  to  be  in  fair  condition.  The  most  significant  defici¬ 
ency  noted  was  seepage  and  ponding  of  water  along  the  down¬ 
stream  toe  from  the  outlet  conduit  to  within  100  feet  of  the 
left  abutment.  The  origin  of  the  seepage  was  not  readily 
ascertained  due  to  the  heavy  overgrowth  of  weeds  and  brush 
on  the  downstream  slope  and  swamp-like  conditions  below  the 
toe  area.  No  seepage  was  observed  through  the  embankment 
face.  Other  deficiencies  include  spalling  and  scaling  of 
the  spillway  concrete  and  an  apparent  inoperable  outlet 
system. 

Hydrologic  and  hydraulic  calculations,  performed  as 
part  of  this  investigation,  indicate  that  the  facility  can 
pass  and/or  store  about  32  percent  of  the  PMF ,  or  about  64 
percent  of  the  SDF  (1/2  PMF) ,  prior  to  overtopping  of  the 
embankment.  Based  on  screening  criteria  supplied  by  the 
Corps  of  Engineers,  the  spillway  is  deemed  inadequate,  but 
not  seriously  inadequate. 

b.  Adequacy  of  Information.  The  available  inform¬ 
ation  is  considered  sufficient  to  make  a  reasonable  Phase  I 
assessment  of  the  facility. 

c.  Urgency.  The  studies  and  remedial  action  recom¬ 
mended  below  should  be  undertaken  immediately. 

d.  Necessity  for  Additional  Investigations.  Studies 
to  further  assess  the  spillway  adequacy  ana  to  assess  and/or 
monitor  the  seepage  condition  along  the  downstream  toe  are 
recommended . 


7.2  Recommendations/Remedial  Measures . 

It  is  recommended  that  the  owner: 

a.  Have  the  facility  studied  by  a  registered  pro¬ 
fessional  engineer  experienced  in  the  hydraulics  and  hydro¬ 
logy  of  dams  and  take  the  necessary  remedial  measures  to 
make  the  spillway  system  hydraulically  adequate. 

b.  Clear  the  dense  overgrowth  from  the  downstream 
slope,  particularly  near  the  toe,  to  enable  expedient 
inspection  and  evaluation  of  the  toe  area. 
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c.  Take  remedial  measures  to  drain  the  ponded  water 
along  the  downstream  toe  and  install  a  weir  or  weirs  under 
the  direction  of  a  registered  professional  engineer,  exper¬ 
ienced  in  the  design  of  earth  dams,  to  evaluate  the  seepage 
conditions. 

d.  Have  the  drawdown  mechanism  inspected  to  assess 
the  condition  of  the  slide  gate  and  control  rod  and  take 
remedial  measures  to  restore  the  operability  of  the  system. 

e.  Develop  a  formal  manual  of  operation  and  main¬ 
tenance  to  insure  the  proper  care  and  utilization  of  the 
facility.  Included  in  the  manual  should  be  provisions  for 
removing  the  fish  screen  from  the  spillway  crest  and  secur¬ 
ing  or  removing  the  temporary  docks  at  the  entrance  to  the 
spillway  during  periods  of  large  flow. 

f.  Develop  an  »-iergency  warning  system  to  notify 
downstream  inhabitants  in  -he  event  emergency  conditions 
develop.  Included  in  the  plan  should  be  provisions  for 
around-the-clock  surveillance  during  periods  of  unusually 
heavy  precipitation. 
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Cover  on  bridge  added  in  1974 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


ND1  ID  tt  56-76 _ 

PENN  DER  ID  #  PA-230 
PAGE  5  OF  5 


SIZE  OF  DRAINAGE  AREA:  2.0  square  miles _ 

ELEVATION  TOP  NORMAL  POOL:  2651  STORAGE  CAPACITY:  600  acre-feet 

ELEVATION  TOP  FLOOO  CONTROL  POOL:  ~  STORAGE  CAPACITY:  - _ 

ELEVATION  MAXIMUM  DESIGN  POOL:  ~  STORAGE  CAPACITY:  - _ 

ELEVATION  TOP  DAM:  2654.6  STORAGE  CAPACITY:  1045  acre-feet _ 

SPILLWAY  DATA 

CREST  ELEVATION:  _ 2651 _ 

TYPE:  Rectangular  concrete  chute  w/ogee-like  weir  crest. _ 

CREST  LENGTH;  37  feet _ _ 

.  CHANNEL  LENGTH :  13  feet _ _ _ 

SPILLOVER  LOCATION:  Right  abutment _ _ 

NUMBER  AND  TYPE  OF  GATES:  None _ 

OUTLET  WORKS 

TYPE:  12-inch  diameter  conduit  (material  unknown) 

LOCATION:  Approximate  center  of  embankment _ 

ENTRANCE  INVERTS:  2636 _ 

EXIT  INVERTS:  2632.6 _ 

Manually  operated  slide  gate 

EMERGENCY  DRAWDOWN  FACILITIES:  mounted  on  upstream  end  of  conduit. 
HYDROMETEOROLOGICAL  GAGES 

TYPE:  None  _ _ _ _ 

LOCATION:  ~ _ _ 

RECORDS :  ~ 


MAXIMUM  NON-DAMAGING  DISCHARGE: 


Not  known 
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APPENDIX  C 

HYDROLOGY  AND  HYDRAULICS 


PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  (1)  the  evaluation  of 
the  overtopping  potential  of  the  dam;  and  (2)  the  estimation 
of  the  downstream  hydrologic-hydraulic  consequences  result¬ 
ing  from  assumed  structural  failures  of  the  dam.  Briefly, 
the  computational  procedures  typically  used  in  the  dam 
overtopping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir. 

b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir  to  determine  if  the  event (s)  analyzed  would  over¬ 
top  the  dam. 

c.  Routing  of  the  outflow  hydrograph (s)  from  the 
reservoir  to  desired  downstream  locations.  The  results 
provide  the  peak  discharge (s) ,  time(s)  of  the  peak  discharge (s) , 
and  the  maximum  stage (s)  of  each  routed  hydrograph  at  the 
downstream  end  of  each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the 
dam  is  typically  performed  as  outlined  below. 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir. 

b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir. 

c.  Development  of  a  failure  hydrograph (a)  based  on 
specific  breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph (s)  to  desired 
downstream  locations.  The  results  provide  estimates  of  the 
peak  discharge (s) ,  time(s)  to  peak,  and  maximum  water  surface 
elevation (s)  of  the  failure  hydrograph (s)  for  each  location. 
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APPENDIX  D 
PHOTOGRAPHS 


PHOTOGRAPH  1  View  of  Deer  Valley  Lake,  looking  east  from  the  right  abutment. 


PHOTOGRAPH  4  Close-up  view  of  the  scaled  condition  of  the  concrete  spillway 


w 


PHOTOGRAPH  5  View  of  the  heavy  overgrowth  across  the  downstream  embankment  face. 
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PHOTOGRAPH  8  View,  from  the  embankment  crest,  of  the  ponded  condition  at  the 
downstream  embankment  toe  around  the  outlet  conduit. 


APPENDIX  E 


GEOLOGY 


Deer  Valley  Lake  Dam  is  located  approximately  12  miles 
west  of  the  Allegheny  Topographic  Front  within  the  Allegheny 
Mountain  Section  of  the  Appalachian  Plateau  Province.  The 
Allegheny  Mountain  Section  is  characterized  by  gently  folded 
sedimentary  rock  strata  of  Pennsylvanian  age  or  older. 

Major  structural  axes  strike  from  southwest  to  northeast 
with  flanking  strata  dipping  northwest  and  southeast. 

Structurally,  the  dam  and  reservoir  lie  immediately 
west  of  the  Negro  Mountain  Anticline  and  just  over  a  mile 
from  Mt.  Davis,  the  highest  point  in  Pennsylvania.  With  a 
normal  pool  elevation  of  2651  feet.  Deer  Valley  Lake  is, 
perhaps,  the  highest  lake  in  the  commonwealth.  The  bedrock 
flanking  the  Negro  Mountain  Anticline  dips  to  the  northwest 
at  just  under  400  feet  per  mile  or  approximately  4  degrees 
in  the  immediate  vicinity  of  the  dam  and  reservoir. 

The  strata  underlying  the  alluvial  and  residual  soils 
at  the  dam  site  are  members  of  the  Mauch  Chunck  Formation 
which  is  the  uppermost  Mississippian  age  unit  in  southern 
Somerset  County.  The  Mauch  Chunck  is  an  interbedded  se¬ 
quence  of  shale  and  sandstone  with  minor  amounts  of  silt- 
stone  and  limestone.  On  Negro  Mountain  the  Mauch  Chunck 
is  composed  of  56  percent  shale,  36  percent  sandstone, 

7  percent  siltstone  and  0.5  percent  limestone.  About  50 
percent  of  the  beds  are  red  in  color,  35  percent  are  gray  to 
light  gray,  and  15  percent  are  green  to  greenish  gray.  In 


the  Mt.  Davis  area  the  Mauch  Chunck  can  be  subdivided  into  a 
lower  and  upper  part  on  a  lithologic  basis.  The  upper  part 
of  the  Mauch  Chunck  contains  no  limestone  beds.  It  is 
composed  primarily  of  red  shale,  but  does  contain  some 
sandstone  and  minor  calcareous  shale.  The  lower  portion 
contains  considerable  calcareous  shale  and  calcareous  sand¬ 
stone,  and  two  beds  of  commercial  limestone,  each  about  8 
feet  thick.  Both  limestones  are  either  quarried  or  deep 
mined  south  of  the  reservoir.  It  is  believed  that  the 
embankment  is  constructed  on  the  middle  portion  of  the  Mauch 
Chunck  Formation. 


^Flint,  N.  K.,  1965,  Geology  and  Mineral  Resources  of 
Southern  Somerset  County,  Pennsylvania:  Topographic 
and  Geologic  Survey,  Commonwealth  of  Pennsylvania. 
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APPENDIX  G 

REGIONAL  VICINITY  AND  WATERSHED  BOUNDARY  MAP 
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